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Abstract 
   
B Ba ac ck kg gr ro ou un nd d: : H He ep pa at ti it ti is s   C C   i is s   a a   m ma aj jo or r   c ca au us se e   o of f   l li iv ve er r- -r re el la at te ed d   m mo or rb bi id di it ty y   a an nd d   m mo or rt ta al li it ty y   a an nd d   r re ep pr re es se en nt ts s   a a   
m ma aj jo or r    p pu ub bl li ic c    h he ea al lt th h    p pr ro ob bl le em m    i in n    E Eg gy yp pt t    a an nd d    w wo or rl ld dw wi id de e. .    T Th he er re e    i is s    g gr ro ow wi in ng g    e ev vi id de en nc ce e    a as s    r re eg ga ar rd d    t to o    t th he e   
a as ss so oc ci ia at ti io on n    b be et tw we ee en n    h he ep pa at ti it ti is s    C C    v vi ir ru us s    ( (H HC CV V) )    i in nf fe ec ct ti io on n    a an nd d    t ty yp pe e    2 2    d di ia ab be et te es s    m me el ll li it tu us s. .    H Ho ow we ev ve er r, ,    t th he e   
m mu ut tu ua al l    l li in nk k    a an nd d    r re el la at te ed d    v vi ir ro ol lo og gi ic ca al l    i im mp pl li ic ca at ti io on n    h ha av ve e    n no ot t    b be ee en n    f fu ul ll ly y    c cl la ar ri if fi ie ed d. .    I In ns su ul li in n    r re es si is st ta an nc ce e    ( (I IR R) )   
p pl la ay ys s   a a   p pr ri im ma ar ry y   r ro ol le e   i in n   t th he e   d de ev ve el lo op pm me en nt t   o of f   t ty yp pe e   2 2   D DM M. .   T Th hi is s   i is s   s su up pp po or rt te ed d   b by y   t th he e   r re es su ul lt ts s   o of f   p pr ro os sp pe ec ct ti iv ve e   
l lo on ng gi it tu ud di in na al l   s st tu ud di ie es s   s sh ho ow wi in ng g   t th ha at t   I IR R   i is s   t th he e   b be es st t   p pr re ed di ic ct to or r   o of f   t th he e   d de ev ve el lo op pm me en nt t   o of f   t ty yp pe e   2 2   D DM M, ,   p pr re ec ce ed di in ng g   
i it ts s   o on ns se et t   b by y   1 10 0- -2 20 0   y ye ea ar rs s. . 
   
A Ai im m: :  T To o    a as ss se es ss s    t th he e    c co or rr re el la at ti io on n    b be et tw we ee en n    H HC CV V    m mo or rb bi id di it ty y    a an nd d    I In ns su ul li in n    r re es si is st ta an nc ce e    ( (I IR R) )    d de et te ec ct te ed d    b by y   
H HO OM MA A   t te es st t   i in n   n no on ne e   d di ia ab be et ti ic c   n no on ne e   o ob be es se e   H HC CV V   p pa at ti ie en nt ts s      
   
M Ma at te er ri ia al ls s    & &    M Me et th ho od d: :  T Th he e    s st tu ud dy y    p pa ar rt ti ic ci ip pa an nt ts s    w we er re e    s su ub bc ca at te eg go or ri iz ze ed d    i in nt to o    t tw wo o    g gr ro ou up ps s, ,G Gr ro ou up p    ( (I I) ): :   
i in nc cl lu ud de ed d    8 86 67 7    h he ea al lt th hy y    s su ub bj je ec ct ts s    ( (n ne eg ga at ti iv ve e    H HC CV V    R RN NA A) )    a as s    a a    c co on nt tr ro ol l    g gr ro ou up p. .    G Gr ro ou up p    ( (I II I) ): :    i in nc cl lu ud de ed d    2 27 77 7   
p pa at ti ie en nt ts s   w wi it th h   c ch hr ro on ni ic c   H HC CV V   a as s   a a   s st tu ud dy y   g gr ro ou up p. .   T Th he e   2 2   g gr ro ou up ps s   w we er re e   s su ub bj je ec ct te ed d   t to o   t th ho or ro ou ug gh h   h hi is st to or ry y   t ta ak ki in ng g, ,   
f fu ul ll l    c cl li in ni ic ca al l    e ex xa am mi in na at ti io on n, ,    A An nt th hr ro op po om me et tr ri ic c    s st tu ud dy y, ,u ul lt tr ra as so on no og gr ra ap ph hi ic c    e ex xa am mi in na at ti io on n    a an nd d    l la ab bo or ra at to or ry y   
i in nv ve es st ti ig ga at ti io on ns s    i in nc cl lu ud di in ng g    l li iv ve er r    f fu un nc ct ti io on ns s, ,    v vi ir ra al l    m ma ar rk ke er rs s, ,    a an nd d    q qu ua al li it ta at ti iv ve e    P PC CR R    f fo or r    H HC CV V    R RN NA A    , ,l li ip pi id d   
p pr ro of fi il le e, ,   g gl lu uc co os se e   p pr ro of fi il le e   a an nd d   H HO OM MA A   t te es st t   . .   
   
R Re es su ul lt ts s: : T Th hi is s   s st tu ud dy y   r re ev ve ea al le ed d   h hi ig gh he er r   i in ns su ul li in n   r re es si is st ta an nc ce e   i in n   t th he e   H HC CV V   s st tu ud dy y   g gr ro ou up p   t th ha an n   t th he e   c co on nt tr ro ol l   g gr ro ou up p. .      
   
K Ke ey y   w wo or rd ds s: :   H HC CV V- -I In ns su ul li in n   r re es si is st ta an nc ce e,HOMA test 
 
Introduction: 
 
T Th he e    i in nc ci id de en nc ce e    o of f    n no on nc co om mm mu un ni ic ca ab bl le e    d di is se ea as se es s   
( (N NC CD Ds s) )   s su uc ch h   a as s   c ca ar rd di io ov va as sc cu ul la ar r   d di is se ea as se e   ( (C CV VD D) ), ,   
d di ia ab be et te es s, ,   c ca an nc ce er r, ,   r re en na al l, ,   g ge en ne et ti ic c   a an nd d   r re es sp pi ir ra at to or ry y   
d di is se ea as se es s    i is s    r ri is si in ng g    s si ig gn ni if fi ic ca an nt tl ly y    i in n    t th he e    E Ea as st te er rn n   
M Me ed di it te er rr ra an ne ea an n    R Re eg gi io on n    . .I In n    E Eg gy yp pt t   
n no on nc co om mm mu un ni ic ca ab bl le e    d di is se ea as se es s    a ac cc co ou un nt t    f fo or r    a ab bo ou ut t   
4 42 2% %   o of f   t th he e      t to ot ta al l   d de ea at th hs s      w wh hi il le e   C CV VD D   a ac cc co ou un nt ts s   
f fo or r    a ab bo ou ut t    2 22 2% %    o of f    d de ea at th hs s    ( (W WH HO O, ,    2 20 00 04 4) ). .   
H He ep pa at ti it ti is s    C C    i is s    a a    m ma aj jo or r    c ca au us se e    o of f    l li iv ve er r- -r re el la at te ed d   
m mo or rb bi id di it ty y   a an nd d   m mo or rt ta al li it ty y   a an nd d   r re ep pr re es se en nt ts s   a a   m ma aj jo or r   
p pu ub bl li ic c   h he ea al lt th h   p pr ro ob bl le em m   i in n   E Eg gy yp pt t   a an nd d   w wo or rl ld dw wi id de e   
( (A Al lb be er rt ti i    a an nd d    B Be en nv ve eg gn nu u, ,    2 20 00 03 3) )    a an nd d    t th he er re e    i is s    a a   
l la ar rg ge e    u un nd de er rl ly yi in ng g    r re es se er rv vo oi ir r    o of f    H HC CV V- -c ca au us se ed d   
l li iv ve er r    d di is se ea as se e    ( (S St tr ri ic ck kl la an nd d    e et t    a al l. ., ,    2 20 00 02 2) ). .    T Th he e   
c co ou un nt tr ri ie es s   o of f   t th he e   E Ea as st te er rn n   M Me ed di it te er rr ra an ne ea an n   R Re eg gi io on n   
a ar re e, ,   t th he er re ef fo or re e, ,   s su uf ff fe er ri in ng g   f fr ro om m   a a   d do ou ub bl le e    b bu ur rd de en n   
o of f    b bo ot th h    c co om mm mu un ni ic ca ab bl le e    a an nd d    n no on nc co om mm mu un ni ic ca ab bl le e   
d di is se ea as se es s    ( (W WH HO O, ,    2 20 00 04 4) ). .    T Th he e    l li in nk k    b be et tw we ee en n   
c co om mm mu un ni ic ca ab bl le e    a an nd d    n no on nc co om mm mu un ni ic ca ab bl le e    d di is se ea as se es s   
c co ou ul ld d   e ex xi is st t. .   I In n   s so om me e   s st tu ud di ie es s, ,   c ch hr ro on ni ic c   i in nf fe ec ct ti io on ns s   
h ha av ve e    b be ee en n    f fo ou un nd d    t to o    b be e    a as ss so oc ci ia at te ed d    w wi it th h   
a at th he er ro os sc cl le er ro os si is s    ( (L Le ei in no on ne en n    a an nd d    S Sa ai ik kk ku u, ,   
2 20 00 02 2) ). .T Th he er re e    i is s    g gr ro ow wi in ng g    e ev vi id de en nc ce e    a as s    r re eg ga ar rd d    t to o   
t th he e    a as ss so oc ci ia at ti io on n    b be et tw we ee en n    h he ep pa at ti it ti is s    C C    v vi ir ru us s   Relationship between.... 
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( (H HC CV V) )    i in nf fe ec ct ti io on n    a an nd d    t ty yp pe e    2 2    d di ia ab be et te es s    m me el ll li it tu us s. .   
H Ho ow we ev ve er r, ,    t th he e    m mu ut tu ua al l    l li in nk k    a an nd d    r re el la at te ed d   
v vi ir ro ol lo og gi ic ca al l    i im mp pl li ic ca at ti io on n    h ha av ve e    n no ot t    b be ee en n    f fu ul ll ly y   
c cl la ar ri if fi ie ed d   ( (J Je ee e- -F Fu u   e et t   a al l, ,2 20 00 07 7) ). .I In ns su ul li in n   r re es si is st ta an nc ce e   
( (I IR R) )    p pl la ay ys s    a a    p pr ri im ma ar ry y    r ro ol le e    i in n    t th he e    d de ev ve el lo op pm me en nt t   
o of f   t ty yp pe e   2 2   D DM M. .   T Th hi is s   i is s   s su up pp po or rt te ed d   b by y   t th he e   r re es su ul lt ts s   
o of f    p pr ro os sp pe ec ct ti iv ve e    l lo on ng gi it tu ud di in na al l    s st tu ud di ie es s    s sh ho ow wi in ng g   
t th ha at t   I IR R   i is s   t th he e   b be es st t   p pr re ed di ic ct to or r   o of f   t th he e   d de ev ve el lo op pm me en nt t   
o of f    t ty yp pe e    2 2    D DM M, ,    p pr re ec ce ed di in ng g    i it ts s    o on ns se et t    b by y    1 10 0- -2 20 0   
y ye ea ar rs s. .   ( (I IR R) )   i is s   w wi id de el ly y   r re eg ga ar rd de ed d   a as s   a an n   i im mp po or rt ta an nt t   
c co om mp po on ne en nt t   o of f   t ty yp pe e   2 2   D DM M. .   S So om me e   a au ut th ho or rs s   h ha av ve e   
u us se ed d   t th he e   t te er rm m   ' 'i in ns su ul li in n   s se en ns si it ti iv vi it ty y' ', ,   w wh hi ic ch h   i is s   t th he e   
r re ec ci ip pr ro oc ca al l    o of f    i in ns su ul li in n    r re es si is st ta an nc ce e, ,    b be ec ca au us se e    t th he e   
t te er rm m    ' 'n no or rm ma al l    i in ns su ul li in n    s se en ns si it ti iv vi it ty y' '    i is s    m mo or re e   
m me ea an ni in ng gf fu ul l    t th ha an n    ' 'n no or rm ma al l    i in ns su ul li in n    r re es si is st ta an nc ce e' '   
( (H Ha af ff fn ne er r, ,   1 19 99 97 7) ). .   
I IR R    d de es sc cr ri ib be es s    a a    s st ta at te e    w wh he er re e    t th he er re e    i is s    r re ed du uc ce ed d   
b bi io ol lo og gi ic ca al l   e ef ff fe ec ct t   f fo or r   a an ny y   g gi iv ve en n   c co on nc ce en nt tr ra at ti io on n   o of f   
i in ns su ul li in n    ( (H Hu un nt te er r    a an nd d    G Ga ar rv ve ey y, ,    1 19 99 98 8) ). .I In ns su ul li in n   
r re es si is st ta an nc ce e    i is s    a an n    i in nd de ep pe en nd de en nt t    r ri is sk k    f fa ac ct to or r    f fo or r   
c ca ar rd di io ov va as sc cu ul la ar r    d di is se ea as se e    a an nd d    T Ty yp pe e    2 2    D DM M. .   
H Hy yp pe er rt te en ns si io on n, ,    d dy ys sl li ip pi id da ae em mi ia a    a an nd d    o ob be es si it ty y    a ar re e   
o of ft te en n    f fo ou un nd d    i in n    a as ss so oc ci ia at ti io on n    w wi it th h    I IR R. .    H Ho ow we ev ve er r   
t th he e    p pr re es se en nc ce e    o of f    t th he es se e    c co on nd di it ti io on ns s    c ca an nn no ot t    b be e   
u us se ed d    a as s    e ev vi id de en nc ce e    o of f    t th he e    c co oe ex xi is st te en nc ce e    o of f    I IR R 
( (O Op pa ar ra a    a an nd d    L Le ev vi in ne e, ,    1 19 99 97 7) ). .A Al lt th ho ou ug gh h 
H Hi im ms sw wo or rt th h  a an nd d    o ot th he er rs s    h ha ad d    d de es sc cr ri ib be ed d    i in ns su ul li in n- -
r re es si is st ta an nt t    d di ia ab be et ti ic c    p pa at ti ie en nt ts s    i in n    t th he e    l la at te e    1 19 93 30 0s s   
b ba as se ed d   o on n   d do os sa ag ge es s   r re eq qu ui ir re ed d, Yalow   a an nd d   B Be er rs so on n 
( (1 19 96 68 8) )    ( (w wh ho o    d de es sc cr ri ib be ed d    t th he e    i in ns su ul li in n   
i im mm mu un no oa as ss sa ay y) )    s sh ho ow we ed d    t th ha at t    i in ns su ul li in n   
c co on nc ce en nt tr ra at ti io on ns s   w we er re e   h hi ig gh he er r   i in n   t th ho os se e   w wi it th h   T Ty yp pe e   
2 2    D DM M. .    T Th hi is s    w wa as s    t th he e    f fi ir rs st t    d de es sc cr ri ip pt ti io on n    o of f    I IR R   
b ba as se ed d    o on n    p pl la as sm ma a    m me ea as su ur re em me en nt ts s    o of f    t th he e   
h ho or rm mo on ne e. .   
I IR R    c ca an n    b be e  physiological,  a as s    o oc cc cu ur rs s    i in n   
p pr re eg gn na an nc cy y   a an nd d    i in n   p pu ub be er rt ty y, ,    o or r pathological. I It t   
m ma ay y    o oc cc cu ur r    a as s    a a    p pr ri im ma ar ry y    p ph he en no om me en no on n, ,    b be e   
s se ec co on nd da ar ry y   t to o   o ot th he er r   d di is so or rd de er rs s, ,   o or r   m ma ay y   a ar ri is se e   a as s   a a   
r re es su ul lt t    o of f    s sp pe ec ci if fi ic c    d de ef fe ec ct ts s    s su uc ch h    a as s    i in ns su ul li in n   
r re ec ce ep pt to or r   m mu ut ta at ti io on ns s. .   T Th he e   c co om mm mo on ne es st t   d de es sc cr ri ib be ed d   
s st ta at te e    o of f    I IR R    i is s    t th he e    m me et ta ab bo ol li ic c    s sy yn nd dr ro om me e   
( (S Sy yn nd dr ro om me e    X X, ,    R Re ea av ve en n' 's s    s sy yn nd dr ro om me e, ,    T Ty yp pe e    2 2   
D DM M, ,   t th he e   I IR R   s sy yn nd dr ro om me e) )   w wh hi ic ch h   i is s   c ch ha ar ra ac ct te er ri iz ze ed d   
b by y    t th he e    c co om mb bi in na at ti io on n    o of f    I IR R, ,    h hy yp pe er rg gl ly yc ca ae em mi ia a, ,   
h hy yp pe er rt te en ns si io on n, ,   d dy ys sl li ip pi id da ae em mi ia a   ( (l lo ow w   H HD DL L, ,   s sm ma al ll l   
d de en ns se e    L LD DL L, ,    h hi ig gh h    t tr ri ig gl ly yc ce er ri id de es s) ), ,   
h hy yp pe er ru ur ri ic ca ae em mi ia a    a an nd d    o ob be es si it ty y    ( (H Ha af ff fn ne er r    a an nd d      
M Mi ie et tt ti in ne en n   , ,1 19 99 97 7) ). .   
   
M Me et th ho od ds s   f fo or r   a as ss se es ss si in ng g   i in ns su ul li in n   r re es si is st ta an nc ce e: : 
 
I-Insulin dose 
 
 
II-Insulin concentration in plasma 
 
III-Quantitative  estimates  of  insulin 
resistance 
 
1-MODELS 
a)  Homeostasis  Assessment  Model 
(HOMA) 
b)   Continuous Infusion of Glucose with 
Model Assessment (CIGMA) 
c)  Quantitative  insulin-sensitivity  check 
index (QUICKI) 
d)  McCauley index 
e)  HOMA-AD 
f)  Fasting insulin glucose ratio (FIG) 
g)  Frequently  sampled  intravenous 
glucose tolerance test (FSIGTT) 
 
2-Clamps 
I) Euglycaemic clamp 
II) Hyperglycemic clamp 
 
3-Insulin infusion sensitivity tests 
I) Insulin sensitivity test (IST) 
II) Short insulin tolerance test (ITT) 
 
4-Oral glucose tolerance test 
 
T Th he e    H Ho om me eo os st ta as si is s    A As ss se es ss sm me en nt t    M Mo od de el l   
( (H HO OM MA A) )i is s    a a    m ma at th he em ma at ti ic ca al l    m mo od de el l, ,    w wh hi ic ch h   
a al ll lo ow ws s   v va al lu ue es s   f fo or r   i in ns su ul li in n   s se en ns si it ti iv vi it ty y   a an nd d   β β- -c ce el ll l   
f fu un nc ct ti io on n   ( (e ex xp pr re es ss se ed d   a as s   a a   p pe er rc ce en nt ta ag ge e   o of f   n no or rm ma al l) )   
t to o   b be e   o ob bt ta ai in ne ed d   i if f   s si im mu ul lt ta an ne eo ou us s   f fa as st ti in ng g   p pl la as sm ma a   
g gl lu uc co os se e    a an nd d    f fa as st ti in ng g    i in ns su ul li in n    a ar re e    k kn no ow wn n   
( (M Ma at tt th he ew ws s    e et t    a al l. ., ,    1 19 98 85 5) ). .    S Si in nc ce e    i in ns su ul li in n   
s se ec cr re et ti io on n    i is s    p pu ul ls sa at ti il le e, ,    t th he e    o op pt ti im ma al l    s sa am mp pl le e   
s sh ho ou ul ld d    b be e    t th he e    m me ea an n    o of f    t th hr re ee e    r re es su ul lt ts s    a at t    5 5- -m mi in n   
i in nt te er rv va al ls s    ( (0 0, ,    5 5, ,    a an nd d    1 10 0- -m mi in n    s sa am mp pl le es s) ). .   
H Ho ow we ev ve er r, ,    m ma an ny y    r re es se ea ar rc ch he er rs s    h ha av ve e    u us se ed d    s si in ng gl le e   
b ba as sa al l    s sa am mp pl le es s    f fo or r    e ep pi id de em mi io ol lo og gi ic ca al l    s st tu ud di ie es s. .   
H HO OM MA A    h ha as s    p pr ro ov ve ed d    t to o    b be e    a a    g go oo od d    m me et th ho od d    f fo or r   
a as ss se es ss si in ng g    i in ns su ul li in n    r re es si is st ta an nc ce e    i in n    g gr ro ou up ps s    o of f   
p pa at ti ie en nt ts s   o ov ve er r   l lo on ng g   p pe er ri io od ds s   o of f   t ti im me e   b be ec ca au us se e   t th he e   
s sa am mp pl li in ng g   i is s   s si im mp pl le e, ,   a an nd d   t th he e   r re es su ul lt t   i is s   a av va ai il la ab bl le e   
w wi it th ho ou ut t   c co om mp pl le ex x   c co om mp pu ut ti in ng g   a as s   s so oo on n   a as s   f fa as st ti in ng g   
g gl lu uc co os se e    a an nd d    i in ns su ul li in n    v va al lu ue es s    a ar re e    a av va ai il la ab bl le e 
( (E Em mo ot to o    e et t    a al l. ., ,    1 19 99 99 9) ). .    E Es st ti im ma at te es s    o of f    i in ns su ul li in n   
r re es si is st ta an nc ce e    f fr ro om m    H HO OM MA A    c co or rr re el la at te e    w we el ll l    w wi it th h   
e es st ti im ma at te es s    f fr ro om m    t th he e    e eu ug gl ly yc ca ae em mi ic c    c cl la am mp p   
( (B Bo on no or ra a    e et t    a al l. ., ,    2 20 00 00 0) ).  I In n    c co on nt tr ra as st t    t to o    o ot th he er r   
m me et th ho od ds s, ,    H HO OM MA A    g gi iv ve es s    a an n    e es st ti im ma at te e    o of f    b ba as sa al l   
i in ns su ul li in n    r re es si is st ta an nc ce e, ,    w wh he er re ea as s    a al ll l    o ot th he er r    t te es st ts s   
p pr ro ov vi id de e    e es st ti im ma at te es s    o of f    s st ti im mu ul la at te ed d    i in ns su ul li in n   
r re es si is st ta an nc ce e. .   
H HO OM MA A    p pr ro od du uc ce es s    a a    f fo or rm mu ul la a    f fo or r    i in ns su ul li in n   Mostafa Mohamed ... et al 
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r re es si is st ta an nc ce e (RHOMA) c ca al lc cu ul la at te ed d   a as s: :   
   
Fasting glucose (mmol/l) X Fasting insulin (µIU/ml)  
                   22.5 
I In n    a ad dd di it ti io on n, ,    H HO OM MA A    w wa as s    u us se ed d    t to o    c ca al lc cu ul la at te e   
b be et ta a- -c ce el ll l   f fu un nc ct ti io on n   a as s   p pe er rc ce en nt ta ag ge e   o of f   n no or rm ma al l   ( (% %) )   
u us si in ng g   t th he e   f fo or rm mu ul la a: : 
20 X Fasting insulin (µIU/ml) 
 Fasting glucose (mmol/l) - 3.5 
 
T Th he e    c cu ut to of ff f    v va al lu ue e    f fo or r    i in ns su ul li in n    r re es si is st ta an nc ce e    i in n   
H HO OM MA A    i is s    a a    m ma at tt te er r    o of f    d de eb ba at te e, ,        ( (N Na ak ka ai i    e et t    a al l. ., ,   
2 20 00 02 2) )    ( (T Ta an ni ig gu uc ch hi i    e et t    a al l. ., ,    2 20 00 00 0) )  d de ef fi in ne ed d    t th he e   
v va al lu ue e   > >   2 2. .5 5   a as s   a an n   i in ns su ul li in n- -r re es si is st ta an nt t   s st ta at te e   b ba as se ed d   
o on n   t th he e   H HO OM MA A- -I IR R   v va al lu ue e. .   W Wh hi il le e ( (S Si ih ho oo on n   L Le ee e   e et t   
a al l. ., ,   2 20 00 06 6) ), ,   i in n   t th he ei ir r   s st tu ud dy y, ,   f fo ou un nd d   t th ha at t   t th he e   c cu ut to of ff f   
p po oi in nt t    f fo or r    d de ef fi in ni in ng g    i in ns su ul li in n    r re es si is st ta an nc ce e    i is s    a a   
H HO OM MA A- -I IR R= =3 3. .0 04 4. .   B Bo on no or ra a   e et t   a al l. ., ,   1 19 99 98 8 d de ef fi in ne ed d   
2 2. .7 77 7    a as s    c cu ut to of ff f    v va al lu ue e    f fo or r    i in ns su ul li in n    r re es si is st ta an nc ce e    i in n   
H HO OM MA A   s sc co or re e. .   
R Re el la at ti io on ns sh hi ip p   b be et tw we ee en n   H HC CV V, ,   D DM M   a an nd d   i in ns su ul li in n   
r re es si is st ta an nc ce e   i in n   v va ar ri io ou us s   s st ta ag ge es s   o of f   d di is se ea as se e: :  
 
1-  HCV  Chronic  hepatitis  and  insulin 
resistance: 
A An n    i in nc cr re ea as se ed d    p pr re ev va al le en nc ce e    o of f    d di ia ab be et te es s    a am mo on ng g   
H HC CV V- -i in nf fe ec ct te ed d    p pa at ti ie en nt ts s    w wi it th h    c ch hr ro on ni ic c    h he ep pa at ti it ti is s   
c co om mp pa ar re ed d    w wi it th h    e ei it th he er r    s su ub bj je ec ct ts s    w wi it th h    o ot th he er r   
c ch hr ro on ni ic c   l li iv ve er r   d di is se ea as se e   o or r   t th he e   g ge en ne er ra al l   p po op pu ul la at ti io on n   
h ha as s    b be ee en n    c co on ns si is st te en nt tl ly y    r re ep po or rt te ed d( (Ö Öz zy yl li il lk ka an n    a an nd d   
A Ar rs sl la an n, ,    1 19 99 96 6) )    ( (M Ma an ng gi ia a    e et t    a al l. ., ,    1 19 99 98 8) ). .T Th he e   
p pr re ev va al le en nc ce e    n no ot t    o on nl ly y    o of f    d di ia ab be et te es s    b bu ut t    a al ls so o    t th he e   
i im mp pa ai ir re ed d    f fa as st ti in ng g    g gl lu uc co os se e    ( (I IF FG G) )    i in n    a a    l la ar rg ge e   
c co oh ho or rt t    o of f    H HC CV V- -i in nf fe ec ct te ed d    p pa at ti ie en nt ts s, ,    w wa as s    a al ls so o   
f fo ou un nd d ( (M Ma as so on n   e et t   a al l. ., ,   1 19 99 99 9) ). . 
 
2-HCV liver cirrhosis and insulin resistance: 
W Wh he en n    H HC CV V- -i in nf fe ec ct te ed d    p pa at ti ie en nt ts s    w wi it th h    c ci ir rr rh ho os si is s   
a ar re e    e ev va al lu ua at te ed d, ,    t th he e    p pr re ev va al le en nc ce e    o of f    t ty yp pe e    2 2   
d di ia ab be et te es s    i is s    h hi ig gh he er r    t th ha an n    r re ep po or rt te ed d    i in n    p pa at ti ie en nt ts s   
w wi it th h   c ch hr ro on ni ic c   h he ep pa at ti it ti is s, ,   a an nd d   i it t   r ra an ng ge es s   f fr ro om m   1 19 9. .6 6   
t to o    5 50 0% %    ( (G Ga ar rr ri id do o    e et t    a al l. ., ,2 20 00 01 1) )    ( (P Pa ar ro ol li in n    e et t   
a al l. ., ,2 20 00 04 4) ). .( (T Th hu ul lu uv va at th h    a an nd d    J Jo oh hn n, ,    2 20 00 03 3) )  f fo ou un nd d   
n no o    s si ig gn ni if fi ic ca an nt t    d di if ff fe er re en nc ce e    b be et tw we ee en n    c ci ir rr rh ho ot ti ic c   
p pa at ti ie en nt ts s    w wi it th h    o or r    w wi it th ho ou ut t    H HC CV V    i in nf fe ec ct ti io on n. .   
T Th he er re ef fo or re e, ,    i it t    s se ee em ms s    t th ha at t    t th he e    p pr re es se en nc ce e    o of f   
a ad dv va an nc ce ed d    l li iv ve er r    d di is se ea as se e    i is s    a an n    e ev ve en n    s st tr ro on ng ge er r   
d di ia ab be et to og ge en ni ic c    f fa ac ct to or r    t th ha an n    H HC CV V    i in nf fe ec ct ti io on n    i it ts se el lf f. .   
I In n   o ot th he er r   w wo or rd ds s, ,   d di ia ab be et te es s   a as ss so oc ci ia at te ed d   w wi it th h   H HC CV V   
i in nf fe ec ct ti io on n    i is s    l le es ss s    o of f    a a    d de et te er rm mi in na at te e    t th ha an n    t th he e   
e ef ff fe ec ct t    o of f    h he ep pa at ti ic c    c ci ir rr rh ho os si is s    o on n    g gl lu uc co os se e   
m me et ta ab bo ol li is sm m   ( (Z Ze ei in n    e et t   a al l. ., ,    2 20 00 00 0) ). .A Al ls so o, ( (L Le ec cu ub be e   
e et t    a al l. ., ,    2 20 00 04 4) )  d di id d    n no ot t    o ob bs se er rv ve e    d di if ff fe er re en nc ce es s   
b be et tw we ee en n    c ci ir rr rh ho ot ti ic c    p pa at ti ie en nt ts s    w wi it th h    o or r    w wi it th ho ou ut t   
H HC CV V   i in nf fe ec ct ti io on n. .   T Th he es se e   f fi in nd di in ng gs s   s su ug gg ge es st t   t th ha at t   t th he e   
g ge en nu ui in ne e    c co on nn ne ec ct ti io on n    b be et tw we ee en n    H HC CV V    i in nf fe ec ct ti io on n   
a an nd d   d di ia ab be et te es s    i is s   i in ni it ti ia at te ed d    a at t   t th he e    e ea ar rl ly y   s st ta ag ge es s    o of f   
h he ep pa at ti ic c    d di is se ea as se e. .    T Th he ey y    d de et te ec ct te ed d    a a    f fi iv ve e    f fo ol ld d- -
h hi ig gh he er r    p pr re ev va al le en nc ce e    o of f    d di ia ab be et te es s    t th ha an n    t th ha at t    f fo ou un nd d   
a am mo on ng g    a an nt ti i– –H HC CV V- -n ne eg ga at ti iv ve e    p pa at ti ie en nt ts s    ( (2 24 4    v vs s. .   
5 5% %) ). .   
 
3-HCV  infection  as  a  risk  factor  for  post-
transplant diabetes: 
P Po os st t- -t tr ra an ns sp pl la an nt ta at ti io on n   d di ia ab be et te es s   m me el ll li it tu us s   ( (P PT TD DM M) )   
i is s    a a    c co om mm mo on n    m me ed di ic ca al l    c co on nd di it ti io on n    a ar ri is si in ng g    d du ur ri in ng g   
t th he e    f fo ol ll lo ow w- -u up p    o of f    r re en na al l    a an nd d    l li iv ve er r    t tr ra an ns sp pl la an nt t   
r re ec ci ip pi ie en nt ts s, ,    w wh hi ic ch h    h ha as s    i in nc cr re ea as se ed d    i in n    i in nc ci id de en nc ce e   
o ov ve er r    t th he e    l la as st t    d de ec ca ad de e  ( (C Co os si io o    e et t    a al l. ., ,    2 20 00 01 1) ). .A A   
n nu um mb be er r   o of f   r ri is sk k   f fa ac ct to or rs s   r re el la at te ed d   t to o   t th he e   r re ec ci ip pi ie en nt t, ,   
t th he e   i im mm mu un no os su up pp pr re es ss si iv ve e   a ag ge en nt ts s   u us se ed d   t to o   p pr re ev ve en nt t   
a an nd d   t tr re ea at t   r re ej je ec ct ti io on n, ,   a an nd d   d do on no or r   s so ou ur rc ce e   h ha av ve e   b be ee en n   
d de es sc cr ri ib be ed d    a as s    i in nd de ep pe en nd de en nt t    r ri is sk k    f fa ac ct to or rs s    f fo or r    t th he e   
d de ev ve el lo op pm me en nt t    o of f    P PT TD DM M( (K Ka as si is sk ke e    e et t    a al l. ., ,   
2 20 00 03 3) ). .T Th he e    p pr re ev va al le en nc ce e    o of f    P PT TD DM M    i in n    H HC CV V- -
i in nf fe ec ct te ed d    l li iv ve er r    t tr ra an ns sp pl la an nt ta at ti io on n    r re ec ci ip pi ie en nt ts s    r ra an ng ge es s   
f fr ro om m    4 40 0    t to o    6 64 4% %, ,    s si ig gn ni if fi ic ca an nt tl ly y    h hi ig gh he er r    t th ha an n    t th he e   
p pr re ev va al le en nc ce e   r re ep po or rt te ed d   i in n   t tr ra an ns sp pl la an nt te ed d   p pa at ti ie en nt ts s   f fo or r   
o ot th he er r    c ca au us se es s    o of f    l li iv ve er r    f fa ai il lu ur re e  ( (B Bi ig ga am m    e et t    a al l. ., ,   
2 20 00 00 0) ). .I In n   a ad dd di it ti io on n, ,    H HC CV V    h ha as s   b be ee en n    f fo ou un nd d    t to o    b be e   
a an n    i in nd de ep pe en nd de en nt t    r ri is sk k    f fa ac ct to or r    f fo or r    d di ia ab be et te es s   
d de ev ve el lo op pm me en nt t    a af ft te er r    t tr ra an ns sp pl la an nt ta at ti io on n. .   
F Fu ur rt th he er rm mo or re e, ,  ( (B Ba ai id d    e et t    a al l. ., ,    2 20 00 01 1) )  r re ep po or rt te ed d    a a   
c cl lo os se e    t te em mp po or ra al l    r re el la at ti io on ns sh hi ip p    b be et tw we ee en n    t th he e   
r re ec cu ur rr re en nc ce e    o of f    H HC CV V    h he ep pa at ti it ti is s    i in n    t th he e    a al ll lo og gr ra af ft t   
a an nd d   t th he e   o on ns se et t   o of f   P PT TD DM M   i in n   a ap pp pr ro ox xi im ma at te el ly y   h ha al lf f   
o of f    t th he e    H HC CV V- -p po os si it ti iv ve e    p pa at ti ie en nt ts s    w wi it th h   
P PT TD DM M. .H HC CV V   i in nf fe ec ct ti io on n   m ma ay y   r re ea ac ch h   a an n   i in nc ci id de en nc ce e   
o of f    5 50 0% %    i in n    p pa at ti ie en nt ts s    w wi it th h    e en nd d- -s st ta ag ge e    r re en na al l   
d di is se ea as se e, ,    a an nd d    i it t    h ha as s    a al ls so o    b be ee en n    i id de en nt ti if fi ie ed d    a as s    a an n   
i in nd de ep pe en nd de en nt t    r ri is sk k    f fa ac ct to or r    f fo or r    p pr re ed di ic ct ti in ng g    t th he e   
d de ev ve el lo op pm me en nt t    o of f    P PT TD DM M    a af ft te er r    r re en na al l   
t tr ra an ns sp pl la an nt ta at ti io on n   ( (Y Yi il ld di iz z   e et t   a al l. ., ,   2 20 00 02 2) ). . 
A Al ll l    t th he es se e    d da at ta a    r re ei in nf fo or rc ce e    t th he e    h hy yp po ot th he es si is s    t th ha at t   
H HC CV V   i is s   t th he e   c ca au us se e   r ra at th he er r   t th ha an n   t th he e   c co on ns se eq qu ue en nc ce e   
o of f   d di ia ab be et te es s. .   I In n   a ad dd di it ti io on n, ,   t th he e   l li in nk k   b be et tw we ee en n   H HC CV V   
a an nd d    d di ia ab be et te es s    m ma ay y    c co on nt tr ri ib bu ut te e    s su ub bs st ta an nt ti ia al ll ly y    t to o   
t th he e    d de et tr ri im me en nt ta al l    r ro ol le e    o of f    H HC CV V    o on n    p pa at ti ie en nt t    a an nd d   
g gr ra af ft t   s su ur rv vi iv va al l   a af ft te er r   l li iv ve er r   t tr ra an ns sp pl la an nt ta at ti io on n   a an nd d/ /o or r   
r re en na al l   t tr ra an ns sp pl la an nt ta at ti io on n ( (A Ab bb bo ot tt t   e et t   a al l. ., ,   2 20 00 04 4) ). .   
   
Patients and methods: 
 
I It t   i is s   a a   p pr ro os sp pe ec ct ti iv ve e   s st tu ud dy y   f fo or r   1 11 14 44 4   p pa ar rt ti ic ci ip pa an nt ts s   
r re ec cr ru ui it te ed d    t th hr ro ou ug gh h    a a    c co oh ho or rt t    f fr ro om m    a a    v vi il ll la ag ge e    i in n   
M Mo on no ou uf fi ia a    g go ov ve er rn no or ra at te e    i in n    D De el lt ta a    r re eg gi io on n    o of f   
E Eg gy yp pt t. .    T Th he e    s st tu ud dy y    p pr ro ot to oc co ol l    w wa as s    a ap pp pr ro ov ve ed d    b by y   
t th he e    E Eg gy yp pt ti ia an n    M Mi in ni is st tr ry y    o of f    H He ea al lt th h    a an nd d   
P Po op pu ul la at ti io on n    I In ns st ti it tu ut ti io on na al l    R Re ev vi ie ew w    B Bo oa ar rd d    a an nd d    a a   Relationship between.... 
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l lo oc ca al l    e et th hi ic cs s    c co om mm mi it tt te ee e    s se et t    u up p    f fo or r    h he ep pa at ti it ti is s   
s st tu ud di ie es s    i in n    E Eg gy yp pt t. .T Th he e    s st tu ud dy y    p pa ar rt ti ic ci ip pa an nt ts s    w we er re e   
s su ub bc ca at te eg go or ri iz ze ed d   i in nt to o   t tw wo o   g gr ro ou up ps s: :   
G Gr ro ou up p    ( (I I) ): :    i in nc cl lu ud de ed d    8 86 67 7    h he ea al lt th hy y    s su ub bj je ec ct ts s   
( (n ne eg ga at ti iv ve e   H HC CV V   R RN NA A) )   a as s   a a   c co on nt tr ro ol l   g gr ro ou up p. .   
G Gr ro ou up p   ( (I II I) ): :   i in nc cl lu ud de ed d   2 27 77 7   p pa at ti ie en nt ts s   w wi it th h   c ch hr ro on ni ic c   
H HC CV V   a as s   a a   s st tu ud dy y   g gr ro ou up p. .      
I In nc cl lu us si io on n   c cr ri it te er ri ia a   w we er re e   a ad du ul lt t   p pa at ti ie en nt ts s   > >1 18 8   y ye ea ar rs s   
o ol ld d, ,p po os si it ti iv ve e    s se er ro ol lo og gy y    f fo or r    H HC CV V    a an nd d    H HC CV V   
v vi ir re em mi ia a, ,n no on ne e    d di ia ab be et ti ic c    ( (n ne eg ga at ti iv ve e    h hi is st to or ry y    a an nd d   
f fa as st ti in ng g   b bl lo oo od d   s su ug ga ar r   l le ev ve el l< <1 12 26 6   m mg g/ /d dl l) )   a an nd d   n no on ne e   
o ob be es se e   ( (B BM MI I   < <   3 30 0) ). .      
E Ex xc cl lu us si io on n    c cr ri it te er ri ia a    w we er re e    n ne eg ga at ti iv ve e    H HC CV V   
v vi ir re em mi ia a, ,p po os si it ti iv ve e    H HB Bs sA Ag g, ,d di ia ab be et ti ic c    p pa at ti ie en nt ts s   
( (k kn no ow wn n    d di ia ab be et ti ic c    o or r    F FB BS S    > >1 12 26 6    m mg g/ /d dl l) )    a an nd d   
o ob be es se e   p pa at ti ie en nt ts s   ( (B BM MI I   > >   3 30 0) ). .   
A Al ll l    p pa ar rt ti ic ci ip pa at ti in ng g    s su ub bj je ec ct ts s, ,    a af ft te er r    a a    w wr ri it tt te en n   
c co on ns se en nt t, ,    w we er re e    s su ub bj je ec ct te ed d    t to o    t th he e    f fo ol ll lo ow wi in ng g    I I- -
c ca ar re ef fu ul l    h hi is st to or ry y    t ta ak ki in ng g, ,    I In nc cl lu ud di in ng g    a ag ge e, ,    p pr re es se en nt t   
a an nd d    p pa as st t    o oc cc cu up pa at ti io on n    a an nd d    r re es si id de en nc ce e    , ,h hi is st to or ry y    o of f   
d dr ru ug g    o or r    a al lc co oh ho ol l    i in nt ta ak ke e    , ,h hi is st to or ry y    o of f   
s sc ch hi is st to os so om mi ia as si is s    a an nd d    p pr re ev vi io ou us s    p pa ar re en nt te er ra al l   
t tr re ea at tm me en nt t    f fo or r    i it t    , ,    h hi is st to or ry y    o of f    b bl lo oo od d    t tr ra an ns sf fu us si io on n   
, ,d de en nt ta al l    p pr ro oc ce ed du ur re e    a an nd d    o op pe er ra at ti io on ns s. .    A An ny y   
a as ss so oc ci ia at te ed d    d di is se ea as se e    a as s    d di ia ab be et te es s    m me el ll li it tu us s    o or r   
h hy yp pe er rt te en ns si io on n    a an nd d    a an ny y    p pr re es se en nt t    c co om mp pl la ai in nt t        I II I- -   
T Th ho or ro ou ug gh h    c cl li in ni ic ca al l    e ex xa am mi in na at ti io on n. .I II II I. .   
A An nt th hr ro op po om me et tr ri ic c   s st tu ud dy y   w wa as s   d do on ne e   f fo or r   a al ll l   s st tu ud di ie ed d   
p pa at ti ie en nt ts s    f fo oc cu us si in ng g    o on n    e ev va al lu ua at ti io on n    o of f    b bo od dy y    m ma as ss s   
i in nd de ex x   ( (B BM MI I) )   w wh hi ic ch h   i is s   e eq qu ua al l   t to o   w we ei ig gh ht t/ /h he ei ig gh ht t   2 2   
( (i in n    k kg g/ /m m2 2) ); ;    w wi it th h    B BM MI I    r ra an ng gi in ng g    b be et tw we ee en n    1 19 9    t to o   
2 25 5   k kg g/ /m m2 2   r re ef fe er r   t to o   n no or rm ma al l   a av ve er ra ag ge e. .   B BM MI I   o of f   3 30 0   
o or r    m mo or re e    i is s    m mo os st t    c co om mm mo on nl ly y    u us se ed d    a as s    t th hr re es sh ho ol ld d   
f fo or r   o ob be es si it ty y   w wh hi il le e   B BM MI I   b be et tw we ee en n   2 25 5   a an nd d   3 30 0   a ar re e   
s su ug gg ge es st ti in ng g    o ov ve er rw we ei ig gh ht t    ( (C CD DC C, ,    2 20 00 09 9) ). .I IV V. .   
L La ab bo or ra at to or ry y   a as ss sa ay ys s   i in nc cl lu ud di in ng g: :   
a a) )    G Gl lu uc co os se e    p pr ro of fi il le e( (F Fa as st ti in ng g    g gl lu uc co os se e- -    S Sp pe ec ci if fi ic c   
i in ns su ul li in n   a as ss sa ay y- -   C C- -p pe ep pt ti id de e) )   
b b) )    L Li iv ve er r    f fu un nc ct ti io on n   
t te es st ts s( (A AS ST T, ,A AL LT T, ,B Bi il li ir ru ub bi in n, ,A Al lb bu um mi in n, ,A AL LP P, ,I IN NR R) )   
c c) )   V Vi ir ra al l   m ma ar rk ke er rs s( (   H HB Bs s   A Ag g, ,   H HB Bc c   A Ab b   a an nd d   H HC CV V   
A Ab b) )   
d d) )Q Qu ua al li it ta at ti iv ve e   H HC CV V   R RN NA A   b by y   P PC CR R. .   
e e) )    H Ho om me eo os st ta as si is s    m mo od de el l    a as ss se es ss sm me en nt t    ( (H HO OM MA A) )   
s sc co or re e   e es st ti im ma at ti io on n   
   
L La ab bo or ra at to or ry y   a as ss sa ay ys s: :   
B Bl lo oo od d    s sa am mp pl li in ng g, ,  a ab bo ou ut t    1 10 0    m ml l    v ve en no ou us s    b bl lo oo od d   
w we er re e   o ob bt ta ai in ne ed d   f fr ro om m   e ea ac ch h   i in nd di iv vi id du ua al l, ,   2 2   m ml l   w we er re e   
c co ol ll le ec ct te ed d    i in n    a a    t tu ub be e    c co on nt ta ai in ni in ng g    d di ip po ot ta as ss si iu um m   
E ED DE ET TA A    a as s    a an n    a an nt ti ic co oa ag gu ul la an nt t    f fo or r    q qu ua al li it ta at ti iv ve e   
d de et te ec ct ti io on n   o of f   H HC CV V   R RN NA A   , ,a an no ot th he er r   1 1. .8 8   m ml l   w we er re e   
c co ol ll le ec ct te ed d    i in n    a a    t tu ub be e    c co on nt ta ai in ni in ng g    0 0. .2 2    m ml l    s so od di iu um m   
c ci it tr ra at te e    f fo or r    P PT T    d de et te ec ct ti io on n. .    T Th he e    r re em ma ai in ni in ng g    6 6    m ml l   
w we er re e   c co ol ll le ec ct te ed d   i in n   a a   p pl la ai in n   t tu ub be e, ,   a al ll lo ow we ed d   t to o   c cl lo ot t   
a an nd d    c ce en nt tr ri if fu ug ge ed d    t to o    g ge et t    s se er ru um m. .    B Bl lo oo od d    g gl lu uc co os se e   
a an nd d   l li iv ve er r   f fu un nc ct ti io on n   t te es st ts s   w we er re e   d do on ne e   i im mm me ed di ia at te el ly y   
a af ft te er r   c ce en nt tr ri if fu ug ga at ti io on n, ,   t th he e   r re em ma ai in ni in ng g   s se er ru um m    w wa as s   
s st to or re ed d   a at t   - -2 20 0   o oC C   a as s   a al li iq qu uo ot ts s   f fo or r   d de em mo on ns st tr ra at ti io on n   
o of f   i in ns su ul li in n   l le ev ve el l, ,   C C   p pe ep pt ti id de e, ,   a an nd d   v vi ir ra al l   m ma ar rk ke er rs s. .   
   
T Th he e   l la ab bo or ra at to or ry y   e ev va al lu ua at ti io on ns s   i in nc cl lu ud de e: 
   
A A- -G Gl lu uc co os se e    p pr ro of fi il le e: :  f fa as st ti in ng g    g gl lu uc co os se e    l le ev ve el l    w wa as s   
m me ea as su ur re ed d    b by y    e en nz zy ym ma at ti ic c    c co ol lo or ri im me et tr ri ic c    m me et th ho od d   
u us si in ng g    k ki it t    p pr ro ov vi id de ed d    f fr ro om m    H Hu um ma an n, ,    G Ge er rm ma an ny y. .   
I In ns su ul li in n   l le ev ve el l   a an nd d   C C- -p pe ep pt ti id de e   w we er re e   d de em mo on ns st tr ra at te ed d   
i in n    s se er ru um m    b by y    u us si in ng g    s se em mi i- -a au ut to om ma at te ed d        E EL LI IS SA A   
s sy ys st te em m   ( (T TC C, ,9 96 6, ,   U US SA A) ), ,   k ki it t   p pr ro ov vi id de ed d   f fr ro om m   D DR RG G   
I In nt te er rn na at ti io on na al l, ,U US SA A    . .T Th he e    a ab bs so or rb ba an nc ce e    v va al lu ue es s   
w we er re e   r re ea ad d   u us si in ng g   E EL LI IS SA A   r re ea ad de er r   a at t   w wa av ve e   l le en ng gt th h   
4 45 50 0+ +1 10 0    n nm m    f fo or r    b bo ot th h    i in ns su ul li in n    a an nd d    C C- -
p pe ep pt ti id de e( (C Ch hi ie er re eg ga at tt ti i, ,1 19 99 99 9) ). .   
T Th he e    c co on nc ce en nt tr ra at ti io on ns s    w we er re e    c ca al lc cu ul la at te ed d    u us si in ng g   
c co om mp pu ut te er r    s so of ft tw wa ar re e    c ca ap pa ab bl le e    o of f    g ge en ne er ra at ti in ng g    a a   
f fo ou ur r   p pa ar ra am me et te er rs s   a al lg go or ri it th hm m. .   
* *C Ca al lc cu ul la at ti io on n   o of f   i in ns su ul li in n   r re es si is st ta an nc ce e   a ac cc co or rd di in ng g   t to o   
H HO OM MA A    s sc co or re e    ( (h ho om me eo os st ta as si is s    m mo od de el l   
a as ss se es ss sm me en nt t) ), ,   ( (M Ma at tt th he ew ws s   e et t   a al l. ., ,   1 19 98 85 5) ). .u us si in ng g   t th he e   
f fo ol ll lo ow wi in ng g: :      
H HO OM MA A   i in ns su ul li in n   r re es si is st ta an nc ce e   s sc co or re e= =   
Fasting glucose (mmol/l x insulin (Uu/ml) 
22.5 
B B- -L Li iv ve er r   f fu un nc ct ti io on n   t te es st ts s   a an nd d   l li ip pi id d   p pr ro of fi il le e w we er re e   
m me ea as su ur re ed d    b by y    s se em mi i    a au ut to om ma at te ed d    c ch he em mi ic ca al l   
a an na al ly yz ze er r    ( (C Ch he em m    7 7    p pl lu us s, ,G Ge er rm ma an ny y) ), ,    u us si in ng g    k ki it t   
p pr ro ov vi id de ed d   f fr ro om m   E EL LI I   T Te ec ch h, ,   F Fr ra an nc ce e, ,f fo or r   A AS ST T, ,A AL LT T   
a an nd d    A AL LP P    a an nd d    f fr ro om m    H Hu um ma an n, ,    G Ge er rm ma an ny y    f fo or r   
a al lb bu um mi in n, ,   b bi il li ir ru ub bi in n, ,   P PT T   a an nd d   s se er ru um m   l li ip pi id d. .         
   
C C- -V Vi ir ra al l   l la ab bo or ra at to or ry y   a as ss se es ss sm me en nt t: :   
1 1. .S Se er ro ol lo og gi ic ca al l    t te es st ts s    f fo or r    H HB Bs sA Ag g, ,    H HB Bc cA Ab b    a an nd d   
H HC CV VA Ab b    b by y    E EL LI IS SA A   
t te ec ch hn ni iq qu ue e( (C Ch hi ie er re eg ga at tt ti i, ,1 19 99 99 9) ),  u us si in ng g    k ki it t   
p pr ro ov vi id de ed d    f fr ro om m    E EI IA A    g ge en n, ,    A Ad da al lt ti is s, ,    I It ta al ly y. .    T Th he e   
c co ol lo or r   i in nt te en ns si it ty y    w wa as s    m me ea as su ur re ed d   a at t   4 45 50 0   n nm m    w wi it th h   
r re ef fe er re en nc ce e    f fi il lt te er r    6 62 20 0- -    6 63 30 0    n nm m. .    T Th he e   
c co on nc ce en nt tr ra at ti io on ns s    h ha av ve e    b be ee en n    c ca al lc cu ul la at te ed d   
a au ut to om ma at ti ic ca al ll ly y    u us si in ng g    4 4    p pa ar ra am me et te er r    l lo og gi is st ti ic cs s   
c co om mp pu ut te er r   s so of ft tw wa ar re e. .   
2 2. .   Q Qu ua al li it ta at ti iv ve e    d de et te ec ct ti io on n    o of f   H HC CV V   R RN NA A   b by y   t th he e   
m me et th ho od d    o of f    R Re ev ve er rs se e    T Tr ra an ns sc cr ri ip pt ta as se e    P PC CR R, ,    t th hi is s   
f fa al ll ls s   i in nt to o   f fo ou ur r   m ma ai in n   s st te ep ps s: :   
* *H HC CV V   R RN NA A   e ex xt tr ra ac ct ti io on n   u us si in ng g   t th he e   Q QI IA Am mp p   V Vi ir ra al l   
R RN NA A   k ki it t, ,   G Ge er rm ma an ny y, ,   t th he en n   t th hi is s   i is s   f fo ol ll lo ow we ed d      b by y   c c- -
D DN NA A   s sy yn nt th he es si is s   w wi it th hi in n   3 3   h ho ou ur rs s   o or r   s st to or re ed d   a at t   - -8 80 0   
O OC C   f fo or r   u up p   t to o   o on ne e   m mo on nt th h   w wi it th h   n no o   m mo or re e   t th ha an n   o on ne e   
f fr re ee ez ze e- -t th hr ra aw w. .      
* *R Re ev ve er rs se e   t tr ra an ns sc cr ri ip pt ti io on n   o of f   e ex xt tr ra ac ct te ed d   H HC CV V   R RN NA A   
i in nt to o    c co om mp pl le em me en nt ta ar ry y    D DN NA A( (c c- -    D DN NA A) )    a an nd d    f fi ir rs st t   Mostafa Mohamed ... et al 
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r ro ou un nd d    P PC CR R    a am mp pl li if fi ic ca at ti io on n    u us si in ng g    p pr ri im me er rs s    f fo or r   
H HC CV V, ,    t th he e    s se eq qu ue en nc ce es s    o of f    t th he e    p pr ri im me er rs s    w we er re e    a as s   
f fo ol ll lo ow ws s: :   
P P1 1      5 5' 'A AA AC CT TA AC CT TG GT TC CT TT TC CA AC CG GC CA AG GA AA A3 3' '   
P P2 2      5 5' 'G GG GT TG GC CA AC CG GG GT TC CT TA AC CG GA AC CC CT TC C3 3' '. .   
 T Th he e    a am mp pl li if fi ic ca at ti io on n    p pr ro oc ce ed du ur re e    w wa as s    p pe er rf fo or rm me ed d   
b by y   t th he er rm ma al l    c cy yc cl le er r   a ap pp pa ar ra at tu us s   ( (P PT TC C- -2 20 00 0, ,   U US SA A) )   
p pr ro og gr ra am mm me ed d    a as s    f fo ol ll lo ow ws s; ;    4 42 2° °C C    f fo or r    3 30 0    m mi in n; ;   
9 95 5º ºC C    f fo or r    5 5    m mi in n    f fo ol ll lo ow we ed d    b by y    3 30 0    c cy yc cl le es s    ( (9 94 4º ºC C   
f fo or r    1 1    m mi in n, ,    5 55 5° °C C    f fo or r    1 1    m mi in n    a an nd d    7 72 2° °C C    f fo or r    1 1   
m mi in nu ut te e) )   a an nd d   f fi in na al ll ly y   7 72 2° °C C   f fo or r   5 5   m mi in n. .   
* *S Se ec co on nd d    r ro ou un nd d    P PC CR R    a am mp pl li if fi ic ca at ti io on n    w wa as s   
p pe er rf fo or rm me ed d    i in n    a a    t th he er rm mo oc cy yc cl le er r    p pr ro og gr ra am mm me ed d    a as s   
f fo ol ll lo ow ws s; ;   9 95 5º ºC C   f fo or r   5 5   m mi in n   f fo ol ll lo ow we ed d   b by y   3 30 0   c cy yc cl le es s   
( (9 94 4º ºC C   f fo or r   1 1   m mi in n, ,   5 55 5° °C C   f fo or r   1 1   m mi in n   a an nd d   7 72 2° °C C   f fo or r   
1 1    m mi in nu ut te e) )    a an nd d    f fi in na al ll ly y    7 72 2° °C C    f fo or r    5 5    m mi in n, ,    u us si in ng g   
p pr ri im me er rs s   w wi it th h   s se eq qu ue en nc ce es s   a as s   f fo ol ll lo ow ws s: :   
P P3 3      5 5' 'G GT TG GC CA AG GC CC CT TC CC CA AG GG GA AC CC CC C3 3' '   
P P4 4      5 5' 'A AC CT TC CG GG GC CT TA AG GC CA AG GT TC CT TC CG GC CG G3 3' '. .   
* *D De et te ec ct ti io on n    o of f    t th he e    a am mp pl li if fi ie ed d    f fr ra ag gm me en nt ts s    b by y   
l lo oa ad di in ng g    t th he e    a am mp pl li if fi ie ed d    p pr ro od du uc ct ts s    o on n    2 2. .5 5% %   
a ag ga ar ro os se e    g ge el l    a an nd d    v vi is su ua al li iz ze ed d    u us si in ng g    U UV V   
t tr ra an ns si il ll lu um mi in na at to or r. .   B Ba an nd d   s si iz ze es s   w we er re e   c co om mp pa ar re ed d   t to o   
a a    5 50 0- -b bp p    D DN NA A    l la ad dd de er r. .    A A    f fr ra ag gm me en nt t    o of f    1 17 71 1b bp p   
l le en ng gt th h   w wa as s   i id de en nt ti if fi ie ed d   a as s   a a   p po os si it ti iv ve e   s sa am mp pl le e. .   
 
Statistical analysis: 
 
W We e    u us se ed d    f fo ol ll lo ow wi in ng g    s so of ft tw wa ar re e    i in n    o ou ur r    r re es se ea ar rc ch h   
s st ta at ti is st ti ic cs s   S SP PS SS S   v ve er rs si io on n   1 16 6   a an nd d   M Mi ic cr ro os so of ft t   e ex xc ce el l   
w wi it th h    a an na al ly yz ze e- -i it t    a ad dd d    i in n. .D De es sc cr ri ip pt ti io on n    o of f   
q qu ua al li it ta at ti iv ve e    v va ar ri ia ab bl le es s    b by y    f fr re eq qu ue en nc cy y    a an nd d   
p pe er rc ce en nt ta ag ge e. .d de es sc cr ri ip pt ti io on n    o of f    q qu ua an nt ti it ta at ti iv ve e   
v va ar ri ia ab bl le es s    i in n    t th he e    f fo or rm m    o of f    m me ea an n    a an nd d    s st ta an nd da ar rd d   
d de ev vi ia at ti io on n    ( (m me ea an n    ± ±    S SD D) ). .C Ch hi i- -s sq qu ua ar re e    ( (x x2 2) )    t te es st t   
w wa as s    u us se ed d    f fo or r    c co om mp pa ar ri is so on n    o of f    q qu ua al li it ta at ti iv ve e   
v va ar ri ia ab bl le es s   w wi it th h   e ea ac ch h   o ot th he er r. .C Co om mp pa ar ri is so on n   b be et tw we ee en n   
q qu ua an nt ti it ta at ti iv ve e    v va ar ri ia ab bl le es s    w wa as s    c ca ar rr ri ie ed d    b by y    u us si in ng g   
s st tu ud de en nt t    t t- -t te es st t    o of f    t tw wo o    i in nd de ep pe en nd de en nt t    s sa am mp pl le es s. .O On ne e   
w wa ay y    A AN NO OV VA A    t te es st t    ( (a an na al ly ys si is s    o of f    v va ar ri ia an nc ce e) )    w wa as s   
u us se ed d    i in ns st te ea ad d    o of f    t t- -t te es st t    f fo or r    c co om mp pa ar ri is so on n    o of f    m mo or re e   
t th ha an n    t tw wo o    q qu ua an nt ti it ta at ti iv ve e    g gr ro ou up ps s. .K Kr ru us sk ka al l    w wa al ll li is s   
A AN NO OV VA A    t te es st t    u us se ed d    f fo or r    c ca at te eg go or ri ic ca al l   
d da at ta a. .S Si ig gn ni if fi ic ca an nc ce e    l le ev ve el l    ( (p p) )    w wa as s    e ex xp pr re es ss se ed d    a as s   
f fo ol ll lo ow wi in ng g: :P P    v va al lu ue e    > >    0 0. .0 05 5    i is s    i in ns si ig gn ni if fi ic ca an nt t, ,P P   
v va al lu ue e   < <   0 0. .0 05 5   i is s   s si ig gn ni if fi ic ca an nt t   a an nd d   P P   v va al lu ue e   < <   0 0. .0 00 01 1   
i is s    h hi ig gh hl ly y    s si ig gn ni if fi ic ca an nt t. .C Co or rr re el la at ti io on n    s st tu ud di ie es s    w we er re e   
d do on ne e    u us si in ng g    p pe er rs so on n    t te es st t    f fo or r    q qu ua an nt ti it ta at ti iv ve e    d da at ta a   
a an nd d   s sp pe ea ar rm ma an n   t te es st t   f fo or r   c ca at te eg go or ri ic ca al l   d da at ta a. .   
   
R Re es su ul lt ts s   
   
   
   
   
   
   
   
   
T Ta ab bl le e   ( (1 1) ): :   D De em mo og gr ra ap ph hi ic c   f fe ea at tu ur re es s   o of f   t th he e   s st tu ud di ie ed d   g gr ro ou up ps s. .   
   
Age distribution of the studied patients was shown in table (1), there is significant difference between 
the mean  ages  in the  2  groups  being higher  in  the study  group  than  the control  group,    Group  (I) 
included 387  males  (45%)  and  480  females  (55%).Group  (II)  included  175  males  (63%)  and  102 
females (37%). 
 
                                             
T Ta ab bl le e   ( (2 2) )   p ph hy ys si ic ca al l   p pa ar ra am me et te er rs s   o of f   t th he e   s st tu ud di ie ed d   g gr ro ou up ps s. .   
   
Being important influencing factors, Table (2) shows no significant difference was found between 
both groups as regarding weight, waist circumference and BMI. 
   Group I  Group II    
   Mean  SD  Mean  SD  P Value 
Weight(Kg)  65.96  10.40  66.91  10.08  > 0.05 
Height(cm)  162.19  8.88  164.35  8.75  < 0.05(S) 
BMI  25.02  2.97  24.76  2.85  > 0.05 
waist(cm)  79.76  9.91  80.52  9.87  > 0.05 
  
Group I  
(non infected N= 867) 
Group II 
(chronic HCV  N=277)     P value 
Age           
mean±SD  41.42  14.30  46.75  11.57  <0.05(S) 
Sex       
Males  387.00  45%  175.00  63%    
Females  480.00  55%  102.00  37%    Relationship between.... 
545 
 
 
   Group I  Group II    
   Mean  SD  Mean  SD  P Value 
AST (10-42 Iu/L)  23.00  12.03  42.45  29.75  < 0.05(S) 
ALT (10-40 Iu/L)  20.24  11.24  43.77  37.79  < 0.05(S) 
ALB(g/dl)-(3.5-5.0)  3.95  0.41  3.85  0.48  < 0.05(S) 
TBIL(mg/dl)-(0.1-
1.0)  0.65  0.36  0.82  0.42  < 0.05(S) 
DBIL(mg/dl)-(0-
0.2)  0.13  0.13  0.20  0.14  < 0.05(S) 
IND BILI(mg/dl)-
(0-0.8)  0.53  0.29  0.63  0.32  < 0.05(S) 
                        
T Ta ab bl le e   ( (3 3) ): :   L Li iv ve er r   f fu un nc ct ti io on ns s   o of f   t th he e   s st tu ud di ie ed d   g gr ro ou up ps s. .   
   
Table (3) describes the liver functions of the studied groups, AST, ALT and total,direct and indirect  
bilirubin are significantly higher in the study group while albumin is significantly higher in the control 
group. 
 
   Group I  Group II    
   Mean  SD  Mean  SD  P Value 
F.B.S(mg/dl)  80.63  9.36  81.62  9.26  > 0.05 
Insulin (µU/ml)  3.87  2.70  4.91  3.82  < 0.05(S) 
HOMA  0.83  0.60  1.09  0.93  < 0.05(S) 
C-Peptide(0.6-13.06 
ng/ml)  1.29  1.28  1.18  1.20  > 0.05 
                        
T Ta ab bl le e   ( (4 4) ): :   G Gl lu uc co os se e   p pr ro of fi il le e   o of f   t th he e   s st tu ud di ie ed d   g gr ro ou up ps s. .   
   
As shown in table (4) Comparing HOMA-Score in both groups, the test was significantly higher in the 
study  group  than  the  control  group,  also  serum  insulin  level  being  one  of  the  HOMA  equation 
components is significantly higher in the study group than in control group, meanwhile, the fasting 
blood sugar and c-peptide show no significant difference between both groups. Mostafa Mohamed ... et al 
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T Ta ab bl le e   ( (5 5) ): :   N No on np pa ar ra am me et tr ri ic c   c co or rr re el la at ti io on ns s   ( (s sp pe ea ar rm ma an n   c co or rr re el la at ti io on n) )   b be et tw we ee en n   H HO OM MA A   a an nd d   o ot th he er r   
p pa ar ra am me et te er rs s   
 
Table(5)  shows  nonparametric  correlations  (spearman  correlation)  between  HOMA  index  and 
age,AST,ALT, albumin, T.bilirubin,  D.bilirubin and BMI  , we observe  high significant  correlation 
between  HOMA  index  and  serum  ALT  level  &  BMI  ,and  significant  correlation  between  HOMA 
Index and serum AST.These correlations were  emphasized through the scattered plot curve (Fig.1) 
between HOMA versus BMI . 
 
                                                                                                                     F Fi ig g   ( (1 1) ): :   C Co or rr re el la at ti io on n   b be et tw we ee en n   H HO OM MA A   a an nd d   B BM MI I. .   
       
    Age in Years 
HOMA 
Correlation Coefficient  -.049 
Sig. (2-tailed)  .479 
    AST 
  Correlation Coefficient  .157
* 
  Sig. (2-tailed)  .023 
    ALT 
  Correlation Coefficient  .212
** 
  Sig. (2-tailed)  .002 
    ALB 
  Correlation Coefficient  -.117 
  Sig. (2-tailed)  .092 
    T.BIL 
  Correlation Coefficient  .117 
  Sig. (2-tailed)  .093 
    D.BIL 
  Correlation Coefficient  .045 
  Sig. (2-tailed)  .516 
    BMI 
  Correlation Coefficient 
Sig. (2-tailed) 
.359
** 
.000 Relationship between.... 
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D Di is sc cu us ss si io on n   
   
C Ch hr ro on ni ic c    h he ep pa at ti it ti is s    C C    i is s    r re ec co og gn ni iz ze ed d    a as s    a a    g gl lo ob ba al l   
h he ea al lt th h   p pr ro ob bl le em m, ,   w wi it th h   1 17 70 0   t to o   2 20 00 0   m mi il ll li io on n   p pe eo op pl le e   
e es st ti im ma at te ed d    t to o    b be e    i in nf fe ec ct te ed d    w wo or rl ld dw wi id de e. .    I In n    t th he e   
U Un ni it te ed d    S St ta at te es s, ,    c ch hr ro on ni ic c    H HC CV V    i is s    t th he e    m mo os st t   
c co om mm mo on n    c ca au us se e    o of f    e en nd d- -s st ta ag ge e    l li iv ve er r    d di is se ea as se e, ,   
h he ep pa at to oc ce el ll lu ul la ar r    c ca an nc ce er r, ,    a an nd d    t th he e    m mo os st t    f fr re eq qu ue en nt t   
i in nd di ic ca at ti io on n   f fo or r   l li iv ve er r   t tr ra an ns sp pl la an nt ta at ti io on n   ( (A Al lt te er r   e et t   a al l. ., ,   
1 19 99 99 9) ). .I In n    E Eg gy yp pt t    t th he e    s si it tu ua at ti io on n    i is s    q qu ui it te e    w wo or rs se e. .   
E Eg gy yp pt t    c co on nt ta ai in ns s    t th he e    h hi ig gh he es st t    p pr re ev va al le en nc ce e    o of f   
h he ep pa at ti it ti is s    C C    i in n    t th he e    w wo or rl ld d. .    T Th he e    n na at ti io on na al l   
p pr re ev va al le en nc ce e   r ra at te e   o of f   H HC CV V   a an nt ti ib bo od dy y   p po os si it ti iv vi it ty y   h ha as s   
b be ee en n    e es st ti im ma at te ed d    t to o    b be e    b be et tw we ee en n    1 10 0- -1 13 3% % 
( (M Mo oh ha am me ed d   M MK K, ,   2 20 00 04 4) ). . T Ty yp pe e   2 2   d di ia ab be et te es s   ( (D DM M) ), ,   
o ob be es si it ty y   a an nd d   h hy yp pe er rt te en ns si io on n   ( (H HT TN N) )   a ar re e   a as ss so oc ci ia at te ed d   
w wi it th h    o ov ve er ra al ll l    a an nd d    l li iv ve er r    r re el la at te ed d    m mo or rt ta al li it ty y    i in n   
( (H HC CV V) )    i in nf fe ec ct te ed d    p pa at ti ie en nt ts s. .    T Th he e    t to op p    t th hr re ee e   
p pr re ed di ic ct to or rs s    o of f    l li iv ve er r    r re el la at te ed d    m mo or rt ta al li it ty y    w we er re e   
h ha av vi in ng g    h hi ig gh he er r    b bo od dy y    m ma as ss s    i in nd de ex x    ( (B BM MI I) ), ,   
p pr re es se en nc ce e    o of f    i in ns su ul li in n    r re es si is st ta an nc ce e    ( (I IR R) )    a an nd d   
e el le ev va at te ed d    s se er ru um m    c ch ho ol le es st te er ro ol l. .    O Ov ve er ra al ll l    m mo or rt ta al li it ty y   
i in n   H HC CV V   p pa at ti ie en nt ts s   w wa as s   m mo os st t   l li in nk ke ed d   t to o   m me et ta ab bo ol li ic c   
s sy yn nd dr ro om me e, ,    h hi ig gh he er r    B BM MI I    a an nd d    h hy yp pe er rt te en ns si io on n 
( (R Ra af fi iq q, ,   e et t   a al l. ., ,   2 20 00 09 9) ). .   
O Ou ur r   s st tu ud dy y   w wa as s   c co on nd du uc ct te ed d   o on n   2 27 77 7   p pa at ti ie en nt ts s   w wi it th h   
H HC CV V    a an nd d    8 86 67 7    h he ea al lt th hy y    c co on nt tr ro ol ls s    . .W We e    s st tu ud di ie ed d   
p po os ss si ib bl le e   r re el la at ti io on ns sh hi ip ps s   b be et tw we ee en n   H HC CV V   m mo or rb bi id di it ty y   
a an nd d   I In ns su ul li in n   r re es si is st ta an nc ce e   ( (I IR R) )   d de et te ec ct te ed d   b by y   H HO OM MA A   
t te es st t   i in n   n no on ne e   d di ia ab be et ti ic c   a an nd d   n no on ne e   o ob be es se e   p pa at ti ie en nt ts s. . 
I In ns su ul li in n    r re es si is st ta an nc ce e    ( (I IR R) )    h ha as s    b be ee en n    r re ep po or rt te ed d    i in n   
H HC CV V- -i in nf fe ec ct te ed d    p pa at ti ie en nt ts s    e ea ar rl ly y    i in n    t th he e    c co ou ur rs se e    o of f   
H HC CV V    i in nf fe ec ct ti io on n    b be ef fo or re e    t th he e    o on ns se et t    o of f    c ci ir rr rh ho os si is s 
( (C Ca ar ro on ni ia a   e et t   a al l. ., ,   1 19 99 99 9) )   ( (M Ma as so on n   e et t   a al l. ., ,   1 19 99 99 9) )   ( ( 
E Eg gu uc ch hi i    e et t    a al l. ., ,    2 20 00 09 9) ). .This  agrees  with  the 
results  of  the  current  study  as  we  found 
significant  difference  in  HOMA  score 
estimation  between  patients  with  HCV  and 
controls  with  patients  group  having  higher 
HOMA score (1.09203± 0.925) than control 
(0.82783±  0.598)  with  (p<0.05)  which  is 
significant.We  also  found  higher  fasting 
insulin  level  in  HCV  patients  than  control 
with  patients  group  having  higher  fasting 
insulin  level  (4.9098±  3.8195)  than  control 
(3.8708±  2.6964)  with  (p<0.  05)  which  is 
significant.  But  no  significant  difference 
between  patients  (81.6177  ±  9.2598)  and 
control (80.6306±  9.3639) as  regard  fasting 
glucose  with  (P>0.05)  which  is  not 
significant.   
M Ma an ny y    s st tu ud di ie es s    p pr ro ov ve ed d    t th ha at t    n no on n    d di ia ab be et ti ic c    H HC CV V- -
i in nf fe ec ct te ed d   p pa at ti ie en nt ts s   h ha av ve e   h hi ig gh he er r   i in ns su ul li in n   r re es si is st ta an nc ce e   
t th ha an n    p pa at ti ie en nt ts s    w wi it th h    o ot th he er r    c ch hr ro on ni ic c    l li iv ve er r    d di is se ea as se es s   
( (M Mo on nt ta as ss se er r    e et t    a al l. ., ,    2 20 00 05 5) )    ( (A Al lb be er rt t    e et t    a al l. ., ,   
2 20 00 06 6) ). .R Re ec ce en nt tl ly y, ,    i it t    w wa as s    d de em mo on ns st tr ra at te ed d    t th ha at t    i in n   
n no on n    d di ia ab be et ti ic c    H HC CV V    p pa at ti ie en nt ts s, ,    t th he e    c cl le ea ar ra an nc ce e    o of f   
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2 2    i in n    H HC CV V    c co or re e    t tr ra an ns sf fe ec ct te ed d    h hu um ma an n    h he ep pa at to om ma a   
c ce el ll ls s   a an nd d   i in n   t th he e   l li iv ve er rs s   o of f   H HC CV V   c co or re e   t tr ra an ns sg ge en ni ic c   
m mi ic ce e    a an nd d    H HC CV V- -i in nf fe ec ct te ed d    p pa at ti ie en nt ts s    ( (K Ka aw wa ag gu uc ch hi i   
e et t    a al l. ., ,    2 20 00 04 4) ). .H He ep pa at ti ic c    S ST TA AT T- -3 3    s si ig gn na al li in ng g   
r re ec ce en nt tl ly y   h ha as s   b be ee en n   s sh ho ow wn n   t to o   p pl la ay y   a a   p pi iv vo ot ta al l   r ro ol le e   
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d de ev ve el lo op pm me en nt t   o of f   I IR R ( (R Ru ua an n   e et t   a al l. ., ,   2 20 00 03 3) ). .   
   
S Su um mm ma ar ry y   
   
T Th he e    s st tu ud dy y    a as ss se es ss se ed d        H HO OM MA A- -S Sc co or re e    i in n    t th he e   
s st tu ud di ie ed d    g gr ro ou up ps s    a an nd d    s sh ho ow ws s    t th ha at t    t th he e    t te es st t    w wa as s   
s si ig gn ni if fi ic ca an nt tl ly y   h hi ig gh he er r   i in n   t th he e   s st tu ud dy y   g gr ro ou up p   t th ha an n   t th he e   
c co on nt tr ro ol l    g gr ro ou up p; ;    d de en no ot ti in ng g    h hi ig gh he er r    i in ns su ul li in n   
r re es si is st ta an nc ce e    i in n    t th he e    H HC CV V    s st tu ud dy y    g gr ro ou up p    t th ha an n    t th he e   
c co on nt tr ro ol l   g gr ro ou up p. .      
   
C Co on nc cl lu us si io on n   
   
     C Ch hr ro on ni ic c   H HC CV V   i is s   a as ss so oc ci ia at te ed d   w wi it th h   s si ig gn ni if fi ic ca an nt t   
i in ns su ul li in n   r re es si is st ta an nc ce e. .   
     I In ns su ul li in n   r re es si is st ta an nc ce e    i is s    c co or rr re el la at te ed d    s si ig gn ni if fi ic ca an nt tl ly y   
w wi it th h   h hi ig gh he er r   l li iv ve er r   e en nz zy ym me es s. .   
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ةباصلأا نٍب ةقلاعلا ةباصلأا نٍب ةقلاعلا      نمزملا يدبكلا باهتللإا سورٍفب  نمزملا يدبكلا باهتللإا سورٍفب " " ًس ًس  "  "  رٍثأتل ةمواقم ثودحو  رٍثأتل ةمواقم ثودحو
ركسلا ضرمو ةنمسلاب نٍباصم رٍغلا ىضرملا ًف نٍلىسنلأا ركسلا ضرمو ةنمسلاب نٍباصم رٍغلا ىضرملا ًف نٍلىسنلأا    
   
   
دمحم لامك ىفطصم دمحم لامك ىفطصم
( ( 1 1 ) ) , , تمصع لامج تمصع لامج
( ( 2 2 ) ) , , زٌزعلادبعدٍعس دمحم زٌزعلادبعدٍعس دمحم
( ( 2 2 ) ) , , دٍمحلادبعدمحم دٍمحلادبعدمحم
( ( 3 3 ) ) , ,  دمحم  دمحم    
ًناسح ًناسح
( ( 4 4 ) ) , , نٍنسح دمحم نٍنسح دمحم
( ( 4 4 ) ) ًبرتلأا لامك، ًبرتلأا لامك،
( ( 4 4 ) ) رازجلا ًملح، رازجلا ًملح،
( ( 5 5 ) ) رمع دٍس دمحم، رمع دٍس دمحم،
( ( 6 6 ) )    
   
1 -  حياعنا ححظنا ىضق –  ةطنا حٍهك –   شًش ٍٍع حعياج .  
2 - حُؽٕرًنا عاشيلأا ىضق -   ًٍُعنا شظق ةؽ حٍهك - جشْاقنا حعياج .  
3 - حٌذثكنا خاصٔشٍفنا زاحتأ مًعي - ذثكنأ حُؽٕرًنا عاشيلأا زاحتلأ ًيٕقنا ذٓعًنا .  
4 - حُؽٕرًنا عاشيلأا ىضق -    عاشيلأا زاحتلأ ًيٕقنا ذٓعًنا ذثكنأ حُؽٕرًنا .  
5 - حٍكٍٍُهكلأا اٍجٕنٕثاثنا ىضق - ولاكنأ عًضنا ذٓعي .  
6 - حٍكٍٍُهكلأا اٍجٕنٕثاثنا ىضق -  ةطنا حٍهك – فٌٕص ًُت حعياج .  
 
 
 شظي ًف حٍيٕق حٍحط حهكشي مثًٌٔ ذثكنا عاشيلأ َاٍصاصأ اثثص يذثكنا ًص سٔشٍف شثرعٌ .  ِزْ فذٓذ
شٍفت حتاطلأا ٍٍت حقلاعنا ىٍٍقذ ًنا حصاسذنا  يذثكنا بآرنلأا سٔ " ًص  "  ٍٍنٕضَلأا شٍثأرن حئاقي زٔذحٔ
ٍغنا ىػشًنا ىف  حًُضنا ٔأ يشكضنا ءاذت ٍٍتاظي ش .  
 
 ىهع حصاسذنا دهًرشا 1144    ًذَاك ىًٍٓضقذ ىذ ضخش  : 867    ىٍهص ضخش ( ّطتاؼنا ّعًٕجًنا  )  شٍغ
 ٔ ًص سٔشٍفت باظي 277   ًص يذثكنا بآرنلأا سٔشٍفت باظي غٌشي .  
 
ا خشٓظأ ذقٔ حصاسذن   ّطتاؼنا ٍع حتاظًنا حعًٕجًنا ًف ٍٍنٕضَلأا شٍثأرن حئاقي دٕجٔ    حػأ مكشت
 مياعي واذخُصا للاخ ٍي "  ايْٕ  "  اًك ، ىضجنات ٍٍنٕضَلأا شٍثأذ حئاقي ساٍقت صاخنا  حصاسذنا خشٓظأ
 عافذسا ٍٍتٔ ٍٍنٕضَلأن حئاقي زٔذح ٍٍت حنلاد خار حٌدشؽ حقلاع دٕجٔ ٌْٕذنأ  ذثكنا خاًٌزَا    حٍثلاثنا  
   
   
   